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[0 047] 'J >^+"+ 1 2 2tU*. Sfcfc<DEX9fcHbfli 
©tt*Wffl¥+ 1 2 8WS^ntC^ 9 C©tt*B«B 
*>12 8f*. ^*->-c^h 1 2 9CC£9tto?£Ji*' 
i-1 1 l«c««Stir*jO. tteMUMHrl 2 8£ttA 

[oo48]*-*mgib. mmm$b¥tm&± oxm 

^132<b, @K«»*JBJ5trS=*B3-fiH 3 4*«# 
BSftfcX?--$l 3 3£*«*,S. P-^13 2it 

^**»;*+i2 0©»>*+i 2 itc££S*ifcif 

-X 1 1 9tc@j£3ft-Ct>*« COT-^MGIB, ik 
AJBEl 3 5KJ:*tt)U;^tB3<f*i 3 4*tJ:oTJB 
BSSn5ffi»t©*IE^ffl«cJ:Da-» 1 3 2£[e]iiSg 
ttr«*tt&&(sTlbftU 7MUB;E1 3 5lCfc*H» 
ta-^ 1 3 2©0R4OfflSftS«C<fcD=ffl=«-f^l 

3 4©n«l«cjB«A«:£i;3*«AM&(/ a Cltff-r 

[0049]^-^MG2fc, *-*'MG 1 <b[aJfI(Cim 

51 4 5*«r*n-*l 4 2<h. @IES8»*JBJflE-r* 
Zffin-OH 4 4#*@S*vrcX7— * 1 4 3i«r«A 
5. P-^14 2B, ^7*> , ;4 f +12 0O9>*4 f 



(8) 151*3 2 1 658 9 

16 

*1 2 2tC^3hfcy>^^»l 26*C*S^§ftT 
fcO, ^f-^14 3li^^l 1 94cS££*rri> 
«=fc-*MG2<DXf— * 1 4 3 fc*«^(fiJl£®8SI« 

^-^MGi<bi5j»4c, mt5a*ac^i*maiLT» 

'fW4. 

[oo5o]^ *-*mgi, MG2*$mun? 

fc. 8 0«. — £MG 1 ^fEfijT^IS 1 <E> 

10 JBBiEIHl 9 1 • *-*MG2*IBtt-r-2>»20HlflB 
Kl 9 2. MIEttBHl 9 1. 1 9 2 *Warr*S88lC 
PU 1 9 0, -3c**rft4^vf U 1 9 4^6M$ 
*VC<r»6. MgPCPU 1 9 Of*, l??^^a^a 
■b7«*0. rtSRCC, «7-^fflORAMl 9 0a, *& 
A«B«t>;fcROM 19 0b. Affl2Jtf- h 
(0^1f*r) <fctf E F 1 E C U 1 7 0 i fflUfttftt 5 
S/yr>ua«#-h <B5W> C<DIH8PC 
PU19 0KM:* bvOW<l 3 9 1 2 

5©@eftflEe.s, UVjMI 4 9*>64>y:'4'4 r -t»N 
20 1 2 6<D0itflS0 r , U^wqSS^W+t'JT 
ttl 2 7C0BI6ftK^ c, T^-fe;l/^^Jl/^^^3>-fe 
>1f 1 6 4 a 6 <D T ^ i? 40laf< S? 2/ 3 > (T^-fe 
Jl^jOMDHS&S) A P. ^U— *^yj^#t^5/«>'b 
>fl65 afrh<D7U-~*^#Jl>tfisis a > 
^VMOtKlM) BP, h#S»a>-te>lJ-l 8 
4#60^7h#yi/i>SP. * 1 1 9 1 

«:KW6tl/c2o©*««ka»l 0 5. 1 9 6*60« 
ifcfllul. I vl % *2 0RttBBl 9 2<CKtt£il 
/c2-PCD^SS^tHSl 9 7. 1 9 83^6©'««iB I u ' 
30 2. rv2, 19 4©3«S««:tfclH-r.43BW«. 

^fflSl 9 9fr&©38§SBRM&£**, Alfitf- h«r^ 
t/CA*S*iTlr>*. fcfc, 3$SmfcfcHS 1 9 9 ^ 
vf-Vl 9 4©«WiK©tt**fc«^<^f t y 19404 

^v^y<D*^ra*SMWCC2xa--h"Si*r®ft*atL 

[oo5i] ttc mmcpv 1 90 miom 

40 BiBBl 9 lCCHWe>nfcx-/ ^y^yjR^-CftSBffl 
<Dbv>i?XZT r 1 &(,»l/T r 6 ^!ltlj^-2>*ilSlM^ 
SWli, JB20IBHBMH 9 2«CKW6hte^-f 9^- 
>^il"CO6lC0F7>^^^Tr 1 lttl»UT 
r 1 6*ffi«6rS««Slfi#SW2i3Wffl*3*ir^5. 
gl (DfgttlsIB 1 9 1 ft<D6m<D h5>i?X*T r 1 fc 

0. -MCDmtS7-r>L 1 . L2«C»l/TV. 

-xWJi2/>^ffllJi«c4J:^2ffl'ro^rrieiBSti. 
*©m««C. *r-*MG 10E«a-f* (UVW) 3 
50 4<DS^^g^$firt^, ^©^-<>L 1 . L2«, 



17 

mZtiXi,*Z>frh. WJSPCPU 1 9 0CC<fc9*t$rft-r h 
7>^fTr lftoOT r 60*>B*HQ«6*W» 

[0 0 5 2] ttJEr. ^20lHi)IsIHl 9 2<D6fIS>h7 
>i;x^Trll^UTrl6t 4 Fv^^-O 
^-**HWEL"C4j9. SB 1 OfgKrtslSS 1 9 

i iraa«cE«snrc>r. *fWh7>^^ft 

*-£MG2Cr)HtB:2-OH 44(DS*K:igi& 
$nt^^ Uc^ot, U&CPU 1 9 0K<fc*)*t£ 
ftT h^>^X*T r 1 1 ^t/Tr 1 6 <D*>BSf3!£ 
SHSJe^SW2ec<k0lffi^:*ll®U, Sn-OM 44tc«£ 

Hffla-OH 4 4CC<fcO> BRffi^iJBfiJSn*. 
[0053] »±«A«rttn(/^l6nnottAUiAK!K 

i i ocDttmco^-cift^-ri. *4j, eiTottiBT 

4> <fc u^«£K©a*^t)^«c J: d SBStltSSEl' * C t tc 

ft£. ft4>\ »*ffl»»«B. s«nBcricc*$w*x* 
*j ti^ffiffiiifa^HSfcOcox*^*, bp% rati 

[00543 xttfflot^iittjsw 1 1 o (onvtmm. 
«cch^^a»a>jHa«aToao'c**. x>^>i 

5O^0ltSNe. h;l/*Te<Dj!lKtf-<> HP ir® 
r 4>aUE# j>hP2XV> ***** 1 2 6 * SIE* * 

»*• rft*>%. x>y>i 5o*>e>ffl*s*i*i6;&* 

hJl^ft&t/C y >**+**! 2 6«:ftffl3«*ii^«: 
Ol>T**S. C<DKJCDX>^> 1 5 0 i U 
1 2 6©@li»*JJ:C/h^^OBB«4ia4«:^r. 
[0 05 5] ^^^^'J+'f 1 2 0O3I4 (tf>*-Htt 
125. »;>**+« 1 2 64>\kC/*+ yrttl 2 7CC 

(cj:fttf. H5*J*tfBI6CC«^-rSfti»iaii»Bni 

£. 0:45. ^**y4 f +l 2 0tc45WS3«KDle]&ISc 
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x * ji^fctmr s c <t & £«c i o »s»«tfc#w -r c 

[0 0 56] B5(C45H«tMa3MOB.IEfiMr* 
- 1f>¥irf412 5iy>^i'ttl2 6<DJiett 

s. R£HBcc&^fc&*. ^i-yrtti 2 7<DM8tt 

a. cct. pit ';>mi 2 2©ta«c»m 
io i 2 i ©*»oitr*o . 3c* ( 1 ) rst>sft 

[0057] 
[«13 

p = —CD 

[0058]1>S, X>^>1 5 0#@i*aNeTiIS£ 
ShrteO. U>y4 p +H126*«HaiNrr«B8 

20 h l 5 6#*fr&3*vti>£*i> yrtti 2 7 

<D0SI4C&CX>^>1 5 OQteie&Ne*. y>4Mf 
-Hil 2 6c0ffigttRCClHll3SN rfc^O? h"r*C<L 

2 5(DIg]iSSfeNs^*^Ci^r#S. CTF. COit 

iiaiaaN r &*jw.»TH:Mttff3t oss (2) > ec«t 

9*ftSC4^t»S. coi^R:^**!;** 1 2 
orat. *>*F+i 2 i. 1 2 2**&*9 

30 UT 1 2 4©5fe^"r*i^2o©|g(iS:*5e 

[0 05 9] 
[«2] 

Ne = Nr — (Nr-Ne) 7 -(2) 

p 

[0060] *«c. JS^n/ci6fPfta«C, x>i?> I 5 

ooH^Te^t yrtti 2 i<Dm&nc*{'£m& 
±%(om&tisX& t )WL') ct&xz mte&c 

±«cff»S*fcF^*Te«. ^Ffifft2-5©»ft*ftffi 

s iffig?4R±Oh^^T e r iCc^Sf-r^C 
. c<&£* h^Te s4sJ:tfTe r©**3tt. ^ 
^ (3) tCj:o-C^$n^o 
[006 1 ] 
[S3] 
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1 

T e r =Te x 

1 + P 

[0062] afm^^C(D«.®tSSrA^k: 

2 6 tetter* hJU^Tr if^D^^rrfiJ 10 
£#J^<Dh;U*£ Ml^Te r <t £ 
#H 0 r ft £ #52*4) h >\> >? T m 2 £ ftffl $ t> s or * 

ra2«- : e-^MG2K:<fc^f^$-if^c:<b^r#^ e c 

&mC?&2>frh. *-*MG2tt«tt»£l/Cli&flF 20 
l>. H^^Tin2<!:lEl^Nr<!:(Dfg-C«b5ti^mm 
x^;l/fPm2 ilt'j > ^+«| 1 2 6 tcffi* 

[006 3] C Ct. I«i*;W f Pm 1 i^lx*^ 
*-Pm2<t£:S¥U<-rft«. ^r-^MG 2rffl*-r-S« 
Aco^t^t-^MG 1 tcJ:0lHl^LTlf ^Ci^t 
#5. C<Otc&lCte. AJl2txtcX-*to*f<D?'<X%a 

J^xWPei ';>y**-H4l 2 6ittttf3<*ft£ 
x*rt,^P r <h*^0<-fftB<U>. 30 
T e itslfEKN e icOSTf^b;* ft*x*jl>^P e <L. 
h;U*T r r £<DPT'^fcSft£x*;l^P 

r ^^^TSCrcfc*,, H4fc|R6««. jME4W 
>FP l-caME3*rCl>ftx>3/>l 5 0^^$^ 

<LrSfrSft£iitf><!:LT y>y=p+tti 2 6tctiWrr 
*<Dr&£. gyi$Ofc<fc5K:, y >?*+n 1.2 6 teffi 
*$n/ci5^«. ttftKHtf-lr 1 2 8 fc<t^«6*fia^ 

+■1 1 uczvmmni 1 2«:essn, f^ 7 i/> 40 

Wrt'+'+'l 1 4*ftts'CffilMftl 1 6. 118Kl£i§ 

8M3<tigifc*ai 16.11 scce^^ti^a^icctiy 
-TfcM^a;£r*a>^ ggft&i 16, 1 1 8 tee 

itShSlMrt*. y>^*^?iU 2 6<cffi#;*ft*SWj 
*WW-4C£«cj:0fWiaPr*Ci*J"C»*. 
[0 064] H5«C^-r«»Hr«^>^+ttl 2 5© 
Eft^N sBIET£>ofc#, x>t?>l 5 0flMsIRKN 
ei»;>y¥i-$Al 2 6<D@ii&Nr£fc<fcoTtt, S 
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- (3) 



5^fS]<i:^|5lCiC^^^6, *-*MGltt^Ell5<!:l/ 
TttflFU btofTm 1 £(§IKttN s t<Dmv$kt>2tl 
S^m*Pml^ft$. ^e-^MG2 

*-*MG2«**«±LTttf'PU F;^Tm 
2 ilnl&S&N r £(DfSr^fc$ft*1I^x*Jl,=FPm 2 
Sryi/i^+ttl 2 6*>^[E]£^£t<btCfr* 0 C<D*§ 
^ ^-^MGl-Ciift^gx^;^Pral<b^- 
^MG2r@Sm^x^^Pm2<b^?U<Ttl 
». ^-*MG 1 t?ISt^i^j^Pm 1 
*MG 2 TTSRS^ C S S. 
[0065] fclJL IISS«<Dtt^ffl^^g 1 1 0 K*W 

#fflaS!Hl 1 Ott. t5Lfcx>t»l 5 0^e>ffl* 

3ft*ifcfrD^T£h;i^&ur yva^+wi 2 

6fcffl^T5t&ft<DtfiCc. x>i?>i 5 0*P<E>fctl;*;$ft 
*«S* (hWTetBB»Net©«) *-*M 

<t. *-*MG2«:J:9«»*fcBB£S*i**«l3:*- 
Jl/*Pm2i*Saffl-r4CiK:iO. ^jcom»x^;u 

■5. TOra«Rx*Jl'4 r *>*»*'y l 9 4CC8il6tl 

[0066] ft*?, a±©ttffJRfflr«. ^* * y ¥ 
f 120^-^MGl, ^^MG2, h<7>S?** 
Tr lfc^LTr 1 6 *IS;ftQ^^^£ffi 1 

(100%) iLTtaggu/c. SiBBKtt. fll^Mrft 

«>mi»l 2 6CCffl;frT*x*JU*-p r^D^f* 

£fcffl£*r**\ i£ccy>y¥-Hrfii 2 6*cttJ;fcTsx 

*;t>=FP r £x>^> 1 5 0^fefri*ft*x*;u*-p 

>1 50^6ffi*$ia-2>x^;U=FPe^:. y:/^*!* 
1 2 6CCtti^$n-2>x*^+-p r «lg!}^mo2??a«r^ 
D-C@U5Sta^ffli-rnB<fct^ ^/c, t-^MG2© 
hJb^Tm2^:, @5C^mSQWS"CB^-^MG 1 
CCi 9 0^ $ ft CC^^fc - ^ (On^ifk Ctc fcO^P 
^#fflSft-2>fit<bU. 06<D«^g|Ott«lrB^:-^M 
G 1 ccj: Or^Sn^m^^*-^coxft^rf«o/cfe 
co^6©Wt* ftB*l». Uto. m^»Jftl20T' 
B^^^^i'«cJ:0?a<bL/Tx^;l,^a^-r^>^, 
-^©!I^SB±^S^6^ftBg*T^«c< % -^-^M 

gi, mg 2 <£m>tcmmm3bmo®mtem \ tcte&x 



(11) 
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iSH. Sfc. h7>^^Trl&t»LTrl6©t> 
ffittt>GTO/«c£@#T/h£^t>©*<fl£nTl>2>. L 

oil (100%) tbx^oa^. 

[0 0 6 7] ^pLfch^i7W1JPIC«k0^ff«Sg 
)C$>-5^tCi3tiT. ifTttgOSS, X>i?>l 5 0 

1 8 0<DfrJPCPU 1 9 OlC«fc9!!fT£*l-50^L&V> 

[0 0 6 8] X>5>>*JtMW»--^>*«*fTSn* 
i. fWPgSl 8 0<E>f&OTCPU 1 9 011 ^T. if 
lZ<t OEF I ECU 1 7 0 ICX>v ? >CDMef?ih©M^- 
&mtl-?2> (X^y^S 10 0). X>->*> 1 5 0O3S 
£f?lHf*t£§<f LfcEF 1ECU17 011 j^^ffift 

#15 it^(omm^^±t^^^'xy^if\ 

6 2-N.romm«)BJlniS:f?ltU. $e»lCXDy h;PAJl/^ 
1 6 6 ££B?K-f -5. :5LfcIIi:«t0l>^>15 

owseiiffitsn*. 

[0 0 6 9) ig^T. SflSPCPUl 9 0H X>i?> 1 
5 0<33EieScNeSrA^-r j 5J!lS$:ff/«f5 (X^u/^S 
10 2). X>5?> 1 5 0 cD[sMg!&N e 13. i» 
X 7 M 5 6 15 7 £:frLTS£££*l*:^* U 

Ttti 2 7 icKtt&nfcwvOkrn 5 9ic«to^aisn 

'J7*fcl 2 7©[s)f£^g0 c^€>**-5Jli:^T? 
£2>. fci5. X>v*>l 5 0 ©IsIlfc&N e li. r-<^h 

ij t'i— ^ 16 0 \zwti-}*>ntz.mmm-t>-* 1 7 6 

U19 0B. [HJlHSc-t^l 7 6(CggS^nfcEF I E 
CU1 7 0*^a«K.k»3@&£We©fiHg$:gt:J-I&-5 

Tm1* -K1 (Ne* -Ne) 



[0073] m>T* »j >y=^-\'$4 126 icm*-r^# 

h^Wi&^fiiT r * i^-i'MG 1 <r> h^S'tg'nfilT 
ml*i^ffll>T*S (5) ir«tD ; E-^MG2©h;i' 
i7}t^fiSTm2 Uf'^ySl 14) . 5t 

(5) 4 J 0D*ia^2«ti. X>>*> 1 5 OOjI&SrPfMk 
Lfc^Tt-^MG 1*^ h;l^li<rfMTml *©H 
^i/^tB^LfcJSlcy^^^'J^-V 1 2 0S:^L.T'J > 
^til 2 6lZfPffl-f-5 h;U^-C*0. K3«Jt0iJS 

C3tt^TfetHi{fil T*&S*i. X>v>l 5 0<£>il&f? 
±05PS©iSigP#T-*-5^e). : E— ^MG 1 TJ^Ui^^tl 
.£> hJU^CD^CD— S5*<X>-^> 15 0 tt-^MG 1 



[0 0 7 0] X>S» 150 ODlHie&N e SrAifcf* 

(O^MSrlS^-rS UryyS10 4) . CdT. * 
TCI*. ^'T-ST.^v^'S 1 0 8TI> 
->*>1 5 0Og«[elG§cNe *^^-r*i#lcfflue 

*i53itscT&9. 7f->ys i o 6ic^-r«kpic, mn 

IUry7S10 6at>LS 1 1 6<DMS7i^ff$n 

S<tLTI>-y> 1 5 OCOg^Isiei&N e * £rtS5£T-5 
tSJ^H E8K^V*y:/£:fliV>TfT&*? 

tt, KM (a8llHJ3£&Ne *<Dm ±.tzm&&w e £5t 

[0 0 7 1] A^^TCSri&jrrSi:, 

10 6) . ZCD'f >^U^>hLfc^-f A*O^TC 
<h0 8lC^-rv-y^ r i:<&ffl^TX>i?> 1 5 0 <2@^[eJ 
ggNe *^sS^-T-5 C^yT/S 10 8). B^IaliE 
SNe *©iS^T'li. Stftfl (^^AA^>^TC©f4) 

ggNe *«r*«&-5^tiw*0fTJ&t>nS. 7t£43. 0 8 

C+lj <tLT§ti[§H£&Ne *£#«e>£>*3H^Sl;*L 
fc. ^V>T. X>i^>l 5 0<Z>lHl$£gcNeS:A2)b Ca. 
f77"S110) . A^bfclHl^NeiilS^LfcaS 
©lE&Ne *t*Ht»T*5t (4) lei O^E— ^MG 1 
©Wl^Jf^ffiTml KSr^-TS (X^y^S 1 1 
2) . CdT% * (4) <P©*S2Sgigitt:lHl!EgScNe<D 

*ia^2Wi^(iM?&^<rs»ii'c$.s. £c*>. k 

1 *i iC/K 2 liitfiSJ^gcT'&S. 
[0 0 7 2] 
[SC4] 

+ K2 J (Ne* -Ne) d t 
-(4) 

£frbu&fe&&<omw)or>&it\zmi<-> < z>ti2>tztt>. mi 

<fc0'h2&<!<!:&3. Z\0) Y~)19 ^mmz^tb^izit. 
-kj£G9Mt£&©=E— ^MG 1 A^^cittt- ^ > 
-y->*-Vfft 1 2 5©#tD)£g£fgi;T«tt3iro3Kj<Z>g: 
{tlCffll^n-Sh^^ (Silh)l'i') CinSrh 
Jl^fg^fiiTml *^e>JSi:fct)©S:^ J VitpX ! tiJn« 

Jg^rfiTml *^hkfeJW/h$r«t<g-CfeS^t^e>. itea 
^3aK3^ffl^Tst^Sr®BS<kLfc. &*5. U >^-V 
14 1 2 6 JCffi^j-r^^ hJUi7CDm^(iiT r * iie* 
iri^.T^-t-ll'^yJH 6 4 C0?iiifilZ»O*^XS 9 J- 



■5. £TF. d<Dh;Ui7*t^®T r *^^-T^fflSlco 

[0 0 7 4] 
[£Sc5] 

Tml* 

Tm2* — Tr*-K3x -(B) 

P 

[0 0 7 5) m9<Dm^b)Vi7mMJ^-^>\t, m^m 

fflm 8msec) KJtDiILJIfT^tl-S. * 

JV— ^>*^fTSn-5i, ftfflgSl 8 0©iiifflCPU 
19 011 *T. U 1 2 6 <Z>[hH£&N r £g? 

❖jitf^S^fT^c^ Ufv^sno) . u 

$412 6 ©ielggcN r \ 4 9 K«fc D&tti;* 

6 4a lC«toT^tB^tX-57i7-fe;^^;P#^->3 >A 
P^A^-f&MgSrfT&S Uryysi3 2) * 7^ 

6 4iiiig#^aj^hJu^^sof«cv»t^ 

^116, l l 8 l;:ffi*rr^£H^ ictt&TS 

*ii^7 ? t ;Ky;^->* •> 3 >A P t 'J >^ti 
1 2 6W[h]$£&N r il:S^>T'J>^tttl 2 6 »C 

i*£tti-rs5&a£:eTte5 (Xry7"S 1 3 4) „ ::t. 

ibi«§i i6, ii stcaj^rr^h^^aitt-r 
k, y >^-vf4 i 2 6 idu^-r^ h )vt/ zmtutz 

Cli. 'J >^*+«l 1 2 6 tiffij^StJii^i' 12 8. Witt 
&m^f-Vl 1 l*J:tff-f7 7l/>y+Mtl 1 4* 
fl-LTlEl&i&l 16. 11 8IC^M65l-^^nx^S 

a>e>. y>y^«i 2 eictB^-r^^h^i/^ai-r 
n«. mmmi 16. 11 aizmij-f^hfri/zmiii 

t5Mt/«C5!i^T$4. &i5. S^gijTtt, y>^ 
*-V*4l 2 6 0DIEIGI&N r t7?tMy)l-*i?y3> 
APt h;Ui7fg^«IT r *«t©H&£^-r^y'7 r £ J ?ie> 

rom 1 9 0 b{cfetgi.T*5£. 7^-fe;p^y;^i?-> 

3>AP#S?2>-i*3;4l-5<t. ^jiinfeT^-feJl^y 
;^yyg>APtU>W»l 2 6 ®S£ftN r <h 
ROM1 9 ObJrfBttLfcVy^illS^iTh^^m 

m*mi oic^-r. 

[0 0 7 6] i^LT^f^^S 1 1 2T ; E-^MG 1 
©MU^Jt^fiiTml *£&:J£U ^fyT'S 1 1 4 "C 
*-^MG2©hJl^JE^ffiTm2 *£IS;rf-2><i:» fJ 
iiMS^fiJfflLTHlf^^S (fisjAtf. 4ms ec«) 

$fl'{JP^-^> J ?= , S 1 2IC^J*-r-5t-3'MG2roS!liJP;P 
-^>\Z&0. IS^ttfc^fltfJh^i'A^-^MG 
1 «t-?MG 2A^aS^^tXS«fc^ ; E-^MG 1 *>=E 



(12) 431*313 2 1 65 8 9f 



— ?MG 2 tfMW-ZtX*. C^Lfct- ^MGlcDSlItg 
it-i'MG 2£0$!lffll(CO^T«^a?-r-5. 

[0 0 7 7] ^ic, MtJP^ei 8 owsdfflicpu 1 9 0 

\t. 3L>i?y\ 5 0©[5]|E8:Ne<!:l3|<SNr e f <b£Jt 
K-r«> Uf7?S 116). CCT, E^ilN r e f 
14. : E-5'MG2 05*.|C«tSil^— >-CDjt{l3Uc43^X 
X>>>> 1 5 0 ©@S[eJf5gcN e * <b LT^56£*l£fiI 

t-i-MG 2 ©^icfc^jHte^E- K©^SlC*5lt^,x> 
v»>l 5 OWS^IsiegcNe *^M0 lr|g^$nTl»-5 
^■=>. HfSNreftt. 10©iS§©itLT^$n 

W7>^yf7M 56t^t'J7#l 2 7 ilCijg^ 

D/hS^ST-fc^. LfcdioT. X>>?>1 5 0 <DIhJ6 
tNeATON re f «fc 9 £rt£x>v? 
> l 5 0<D3I$Kf?ifc©ia^s5fi::<&9, 

fy^S 1 0 6tCBI0, 1 0 6&HLS 1 1 

e^llSrliOilLJIfT-rs. Xf77S 1 0 6&HL 
SI 1 6©jaS^*iDjiL*fT-r-5<!:, t(DUm. 5"i 
2±%<y>?TCtf'(>in)*>h2tX. X>v?>15 0 
©S«IeIgg!cN e **<08 IC^-r-v^7 r {cS^»X«t 0 
/h$&ffi<»:LT^£*T.5 X>v>> 1 5 0<D[hIIE 
^Nete. 0 8IC^-rv^^©S^[5lS^:Ne *0D^Jie 

eiSN e * <£>£}I2S\ X>>>> 1 5 0^(DBMm.%t(D& 
lhLfct#©IsIgS:N e ©S^«c^t;©43iHW-h«i:-rn 
X>->-> 15 0 ©[ellfcgcN e SrM-^TSWC/hS < "T 

tf. x>-^>i 5 ocoiHieS:Ne^s^ir/h$<-r-5 

[0 0 7 8] — ^. X>->*> 1 5 0 ©tsJ&ScN e 
N r e f J&TFK&^x!:. ^E— ?MG 1 <D hJP^Jt^ffiT 
mi *ic^+>-tr;H-;u^Tc$r^-r-S><t«Jr (X5^ 
7^S 118). _L5£ (6) IC«kO^&— ^MG2CDh;i/ 
^i§<Sr<fiTm2 (Xf77S12 0) . Bf^ 

P^iSia-rSCDSr^O (X^y^S 122). 
^■^>ir;Uh;Ui7Tc«. X>i» 1 5 0«[sIfeScN e 
* i ftOfil«h^C-5^t)i0^7'>y— ->i— H-rSOSrEfclfc 
-T-5>tfi!)<Dh;P^T&5. f«C*3. P I ©W^rgltS^— 

niG i iciD«SWtrx>i;>i 5 0<oii6^f?jt-r 

-5K5ICX>->->l 5 0COlHieaNe7it7>^— ->o.— h 

[0 0 7 9] t-^MG i^'=>*-r >-tr;n-;i^Tc Sr 



(13) 



ftftm 3 2 1 6 5 89§ 



SI 24) , q£— ^MG2CDh;U^Jt^fiTm2 *«C h 
)\,2m^mT r ttr-y^S 12 6). 

[0 0 8 0] ^-fMG KDUmz-D^xmi 1 

$PCPU19 0kL -y">^-V«l 2 5(DIsl6ftiK 

*:/s 18 0). t-mGi 0 lSr-y-^-v 

141 2 5<DlHie^S^ s#>£##5#Ul£:fT&'5 Ur 
y!/S 181). *8fiWTI4. ^MGltLT4i 
»6!)W»l«i6»tfflt^Tt>a^6, (9 1 =4 0 s SSI 

•rsiifc^a*. at*T. «SE«iaisi 9 5. i9 6i: 

cktK ^-*MG 1 OH«3^H 3 4©U«4V«l: 



Iq1 



— s in 

—cos (0s— 1 



[0 0 8 2] 2«0)*««KSEifeLfc«, * 

MG 1 KSStt* MU^It^ttTml * ^ e>tl£>§ 
iSKJt^fi I d 1 *, I q 1 * IcSS tlfc 

i d i . i q i »«<d«es««v 

dl, Vq 1 **a&Sffla€ff&3 Uf7ysi8 
6) o ~?Ut>*>* £JCF<D& (7) coiS^Srfr^^O-Cfe 
Kpl, Kp 2, K i 1 . K i 2 tt. 

S^J:5III5n5o &45* «ES**Vdl, V 
q 1 Ht. SSSJf <£M I * £<0<I^A I XzVMt £g5# 
<* (7) JB 1 55*21* 1 W ^IiA I CD i IsI^cDil 

[0 0 8 3] 

r Vu1 



Vv1 



c o e 0 s 
cos (6 s— 120) 



suvrosttSK i u i . i v i sr^ai-rssaa^fT^cp 

Ufy^S 18 2). mssfiu. V.-WQHfelcSKtt 

S 1 8 4) . jS5SIg&«. *AJBC9C!)|qMlttlMac!>d 
Sft, qtlOilSSaCXjAf «Zl^:TftQ. (6) S: 

[0 0 8 1] 
[&6] 

2 0) sinOs I u1 
20) COS0S I v1 

... ( 6 ) 

Vd1=Kp1 ■ Aldl + ZKil • A I d1 

Vq1 = Kp2-Alq1 + IKi2-Alq1 •- (7) 

[0 0 8 4) -e-O^. d-5L.X*«5fcmi£^<ilS:X7 i 

7 ys 1 8 4-cfTJiofcgEaoiSi^iaiwffis-rsffis^ 

tA (nffl-Hffl^lft) tffttV* (X5ry:7S 18 8). 
SIISlCHffla-f)H 3 4 <CEPJ0-r-5mEEVu 1. Vv 
1. VwlfcjfcifrSffiSSrfT&S. &®JEtt. Jfcit 

(8) lC<k »)#««> <5. 

[0 0 8 5] 

[&8J 



— s i n 0 s 
sin (6 s— 120) 



Vdl 
Vq1 



Vw1 = -Vu1-Vv1 

[0 0 8 6] *K®«EjM«PI2. SS 1 cDlgl&IeJJS 1 9 1 
©h7>y7^T r 1 ft^LT r 6 <D^>'%7$%?£\\Z&. 
DftSft«*6, 5t (8) K<k^T##fc&mGEm^<B 

0fl£PWMMH a r« Ury^S 199) o 
[0 0 8 7] uCT, : E— *MG 1 © WU£»^ffiTm 
1 *<D??^£0 5^0 6CO^igie:fctf5 h;Ui7Tml 
CDr6]#$:iEi:-rn^ BUIEOffi© Ml^ffi^ffiTm 1 

Jg^ffiTml *©fPffl"rSf»I*t*>*-\'ttl 2 5 COS 
£*l£ 0 L**U t-^MG 1 -(OAfTSiWtlHlSWffll 



• (8) 

\t. MU^Ig^rffiTml *A<jETfen«. D— $ 13 2 
1 3 4lz8Sns«^Ci0*USlHlgfia»<hJr«t.DiEC0 
SSl 9 10h5>y^Tr lftUlTr 6 ^iW^t^ 

-^MG 1 ©IWW^ia±«»T*t>Tfe*fiflWWT*-p 
Tt)BCMyf>yiWPtW. Lfc*oT, ill 
OT-^MG 1 CD^;U~5 1 >T'@^S«P<h*fT^CD 

1 *^mcD<h#iCJi, Xr^ys 1 8 0-Ctt*i&trfr> 
^■VWll 2 5coiEieftS0 s <Dmt<D^fa&&\zUZ>t* 



(14) 



imm3 2 1 6 5 8 9^ 



[0 0 8 8] ^e— ?MG2<nmmz-D^xm\ 2 
jcfisj^-rs^-^MG 2 aDS!]ffli;i/-?>ics^^iawi-r 
^-^MG2coftijpj!aa»a. ^e- ^MGico&iwtQr 

SI<D5% hJ^^MTml *<fc-9->*^ift 1 2 5 6D0 

«J1 2 6©IsI^g[0 r ^-^M 
G l(D$!lP^Sit±<ra-TS-5. f U>^ 
12 6 ©lEie^lS flrS l^V/;i>A* 1 4 9 £/8 

tii-r-&<>:*ic o^y^s 190. &mLtz®&fim 

6 r*^t-i'MG2 0i^e 2Sr@aiU 

S 1 9 1) . gt^T^E— ^MG2©Sfflmffi€rmfii£^ai 

M1 9 7. .1 9 8£ffl^T&mL (Xry7S 1 9 

2) , *<d&. mm$zm i^yzfs 1 94) axxsm 

JEJg-rrffiVd 2, V q 2 <0«SE£fT/<£^ Uf^/S 1 

9 6) . jE\zmj£m^m<Dmmm^ Ufy^s 1 9 

8) SrfT&^T. — ^MG 2 <D|g 2 COlgfilHjSS 19 2 
CD h7>^T r 1 1 r 1 6 CD^->*7Sdffll 

9) . 

[0 0 8 9] r^T. ^E-*MG2t>h;U5'f§3rteTm 
2 *<D^t>J>if : ¥^l 2 6©lHjg(D|R]#<*:»C«fcO 

1 1. ^ffSdPfeiHi^fiifc^icigi 2©^e-^ 

MG2CDW^STff/j:pC:<i:*<T#S. 

TNi. E-^MG2<DM^*t4?fflTm2 *CD?J^te. 

0 5 <DP<Wm<D^m<Dii # © Tm 2 <DfP]£ S-IEi: 

[0 0 9 01 *1:. d5LfcX>y>15 0©(?ihM» 
W8SCDX>v>> 1 5 0 <0IsJ$5i»cN e^t-i'MG 1 © h 

*t5^@401 6lC0JiST3I$iBJ0<fc£ffl^TiBf3 
•T-5. 01 3te0 7©X>^>f^frJ£P;U-?>jJ*te# 

Tm'nt<ntzt2<D&mmT'$>*), 01 4\^>i»w 

ikfeHmv—J-XD^v-JS 1 0 6&ULS 1 1 6©i& 
m&ftlslfrm K> 31 L^fT^ tlfc <t 0,0 

1 5«X>-^>1 5 0©[HllKgcNe75<|Sg<IN r e f ©IT 
»C/«t^fc<h#<D#f§0T&-5. H^CTTtt. 0 8CDV«/ 
yjC^lt-Se^lelgiaN e * <D&JK^lEl&|gcN e 09 g«* 

0 1 4ir^-r«fcpic ^MG 1 A^tB^J^n-S 
?Tm 1 ti. X>v>> 1 5 0 ©.[HifcS&N e ^^$d&5lC/J% 
$<-r-5^[6]lC^ffl-r-5. Lfc*bT, t-niGl 
li, X>i?>f?ih$fJ{BI^-^>^*T»f$4lfc<i:^ 
irti, V)Vi7Tm\ It-V-y^mi 2 5CDlHl^f6l<i:jS5 
[6]^i/«t-5^€>. fgmmtLTlfifeU tog. 014 
IC^-TJcptC. -flftl 2 5©lElgt5cNs#IIC9te 

t-^MG 1 liX>> ? > 15 0 ©EDlsSScN e <b @tH 



InliK&Ne *i:lcS-D*^TP I Mffll^n-S^^. 016 
Ic^-f <k 5 IC. X>v>l 5 OOlsIggcNete. B^lH] 
e * \Z%=FMtlT%.fc-fZ>. fr*5. X>>?>15 

o©3isf?itcDm^ai*^n?.g(F©t>c«8ic*5Jt*x> 

v>15 0 ©tsi^SN e £ U >^^tt 12 6 cD[sI$k& 
Nr1C«koT«. m6£m^TmWLtz£?\ZV>3r J r 

n i . 2 5 © [Hiea n s *<a ©fit t & * d 1 1, & & a> e . 

il4©«W. X>S?>f?ihfftlWl'— ^>**J»»T 
*fr£:ttfc<fc£<D#l)iJ0<hfr-54§£t>i&£. CC9«^. 
^E-^MGlti. teU#;5^mf*&<kLTf&frr-5;ii: 

[0 0 9 1] C^Lfcil 3*5j;tf01 4<DPil&m<DVl 

m~v\t. x>>?>i 5 cvo^#t*&«<9ih^nT^-s 

U ^-^MG 1 A-»e.X>^>l 5 0©|p]e®:Ne£3£ 
*!&<J»C/h$<-r?)h;i/i7Tml*<ai^$tX-5fc«&, -e© 
in^tL-TOhJl^Ts ciWrtUTdl 2 7 (Cfta?* 
^CtlC&S. U>^-VM1 2 6ICtt, ^-^ 

MG2i5^lfiA$tl5hMTm2i, t-^MGl* 
&tB*$tl«hJU^TmllC#oT^7^^U^l 2 
0^LTU>^tttl 2 61zm*$tl-5 h^Ts 
r^fflf*. d©'J>^-V«6l 2 6ICfPffl-r-5 h;i/ 
nsrlt mfi^Lfe<fc-5t'. I>-/>1 5 Oit-i' 

mg i £frbu&m&&<DmM<n^t£mft&mv>mo 
tmmm-c&z. ufc*^x, 'j>^^tti2 6ir 

[0 0 9 2] 0 7©X>i?>f?it$9Wl'— fXOXfy 
/SI 16T, X>i?> 15 0 <D[eIg|gcN e MiN r 
e f OTCftSt. €-^MGlA^*+>t;PW 
Tc^ai*$tl-575''€>. X>v?>l 5 0©[sJ^ScNe»i 
01 6<D&mZ7ik-r7>y-~>=L—h$:-fZ>Z:iiU<& 
±L. : E-^MG2<D*.lC«t-5Se : E— h'CDjaS'v.me. 
^IC^ffr^). H^0iJT«, Z\<D^— ^MG2 0D*-IC«t 
h'00i:#lC«. t-i-MG 1 <D hJU^Jg^M 
Tml*^I0tUTl^. Z\<Dfztb. »jf^^«, X 

>-^> i 5 o o ^-fr^coiCi^^/«£x^.;u^t^— 

^MG 1 S:^[ElD$-a--2>©lC^f«£X^^C0|q(Da ! t> 
/h$t^^(C^^«<. *^0ijT-«. X>>?>1 5 Ote 
'J >I>y>$fflDTU5*f). X>i^> 15 0$: 
£09 ^-frSWICi&g&X^Jl^. -T^fc-^. X>v?> 

i 5 o©tx hx^es^jE^nic^-r-sx^^ti. 

t-^MG 1<DD— ^ 1 3 2 2-&2><DtZ!iZ-mU 
X^^«t0t>^^</«f-5. Lfc*^T. Sl!if^*^1i. 
01 5©#|g0K>r:-r<fcplC. X>-^>1 5 0*if?± 
L. t-iS'MG l#£[HlD-r-5t*;Sg<h/j:-5. ^«C*5. 01 
5©^0lCli. t-mGDi'f.tti^Sn^A-^ 

[0 0 9 3] W±Ui^LfcSlig0iJCD»)*ai*gSl 1 0 



(15) 



431*313 2 1 6 5 8 9^ 



X>-^> 1 5 0©lHie§cNe^^^<M0lC-rsc: 
<h7>*T#-5. Lt*bt, X>->*> 15 0 t^-^MG 

tac K>mih(Dm^mm-r^y>^ i 5 7 ^Wimu 

[0 0 9 4] *5£0y©IlMjaS2!£EE 1 1 0 K £tl 

x>^> i 5 0<Dia]eiaNed^iilia-r-5^r6i<o^-v>i: 

^HUTc^- tJ'MG l#>£a37rf£7&'>£. X>v* 
> 1 5 0 CO[h]$E&N eC07>^— ->3.— hSrttl^J-r^C 

[0095] n^jcK^ffl^ss 1 1 o -ci±. a^m 

ggNe *<Z>£jiH**x>S'> 1 5 0 COB&gtN e <Og£8 

(i8©77^) X> 
v?>l 5 0<O(HlggcNeS:3iS!|6«Ilr/hS<T^) h^^T 

■?yZrizRXT&mm&&Me *C0£JI2*<X>>>> 1 5 

0 ODleie&N e CO g mU^it*. K> /h£ y t>. 
X>->*>1 5 OC9IUgi5cNe7>^^MX^k-rS«t^JC 
L,TfcJ:l>. C ^-rtllf. X>v?> 1 5 OCOtsJK&Ne 

[0 0 9 6) 0 8CDVy^lCf^ATSSl°l&SN 

e *C0£JKjS<X>> ; > 1 5 0C9[sl&S$cNeCDS#S&^<fc; 
tl^Ut/iSVy^ffl^. X>->"> 1 5 0C0l5lfe§:N 

e7i^^(c^k-r-5«t5icLTfc«t^. cco«-&, X> 
•J> 1 5 0(D51^Srf?lh-r-5<i:^IC, t-?MGl©h 
;l^Jg"rr<iTml * irfitO *^-rniS«kU. dco«-& 
cox>v>f?ifcfflW;i/--? 1 >£0i 7ir0ij^T-5= ceo 
;U— ^>7?«. ^--^MGlcOh^^J&^fiiTiTil *IC 
{S0£:&3rr£><b£;K: Ufv7S 2 0 2) > ^E— *M 
G2CD Wl/0i&^(ttTm2 * h^^Jt^MT r * £ 
Ufy^S2 1 0) . CCOfc*, t-?MG 

1 A^lifsj?) h;U£t;tai*>£n&l<>C£l::fc:3A>£. X 
>>>> 1 5 O^t-i'MG 1 ©jl®)X*;P=££X>v'> 

i 5 ocotrx h><omm^s.^mx-mnLu^^. x> 

>>>1 5 0 ^[HlOSi^cOlrifcg&X*;^^— ^ 
MG 1 Sr^lHlO^it-SCOl'i^SJitX^^COfOCOS'b/h 
tmVtm (01 5 CO#;&0CO#*g.> lC[6]ttT^tLT^ 
< dtdte-S. CCO«t-5IC. t-^MG 1 ^^{516 hJU 

? £tb:*j L&ufcco.t-rfttf. t-?MG i kj; om* 

^itU/il*?.. gg£#<OX*;l^^£|6]Jt£-& 
&*5. 01 7C0X>v ! >f9jJc§!lffllJU- 
^>«. dC0*S : E-^MG2C0^.tCj:^jie : E:— h'CO 

[0 0 9 7] ^MCTCOlft^ai^^gl 1 OTtt. =E-$> 
MG 2 CO^IC«t Sil&e- Kir t$H2>X.>i;> 1 5 0 CO 



r e f ^fflO^^ili^cOifieicoffltLfc^. t-i-MG 
2C0*lcJ:-5SIH : E-K»c43lt5X>i?>l 5 0cog^ 
e * Srffl 0 £*ttC0te£ U KfflN r e f Sr-?-CO 
M^fct4-5-coifieicoMi:LTt>«kl>. tfjxtf. x>>?> 

1 5 0 <DmWM&$M e * £7-f FMsIg&coffii: U 
HON r e f £7-1" K>[s]gg(:£fcte7-f K^pe&co 
jfi©cofflfr-5«^t*T-*-5. 

[0 0 9 8] mmmcowititiiti&mi 1 ota. 

^fTUT^S«i:#. Bfl*> U >4*¥ir« 1 2 6#|5|gLT 
US««gC0i#lZ. X>v*>l 5 OCOjie^rf^lh-r-SIS 
COX>v?>l 5 0cotsISS:NeCO©I1ipiC-r>UTIJiWLfc 
*M#f?lfcLT^£>i:#, En^'J>^-tttl 2 6 
;WH]$5LTt>&^tK^co<fc#l::, x>>>> 1 5 0co3g*E 
S:f?lh-r-5ISC0X>v?>l 5 0 CO!el35&N e COftdWc® 

[0 0 9 9] 5£SS0iJCOffij;*jUJ;ogg 1 1 OTH — 9 
MG lCOh^Jt^teTml ♦ CO&JgfllS.t^E-^MG 

2 CO hJI/^Jg^MTm2 * COsS^5aS<i:?rX>v?>f?it 
S!lffll;U-5 1 >C0MS<t lTLfc* J . t-i'MG 1 CO bJU 

i/m^mTm i * cos^sas^^-^MG i cof&Hipcoaa 

SCO — IsXff&M* ^-;5>MG2CO h;i^ig<Sr(BT 
m2 *CO^jaiS* ; &— ^MG2COSd0PCOMScO— Pt 

[0100) *Jg«RJC0ffij*ffi^^S 1 1 0 Ttt. U >if 
\ 2 6lZtht>^tXf^mf3t: t )>if^r A irl 2 2IC*£ 
ddttfcMAHtttf-V 1 2 8 S^LT^-^MG 1 t^E 
-^MG2tc0R*^Slt)mLfc*t. E18C0^^JC0 

s^as^ss 1 i o Air^T«fc5ic. u>^-v-«i 2 

6£3ffttSLTdr— * 1 1 9 *^?{D UiT =bCO<k LTfc J; 
«r». Sfc. 01 9CO^Jg0ijcOlft^tli^Sfil 1 OBKjS 
-T«fc^tr. X>>?>1 5 0(9J^e.^'7^5'U^-\rl 2 
0, t-?MG2, ^E— J-MG 1 COWStC^-SipffigL 
Tfc«fcl>. CCO^^, tr>^^$ft 1 2 5 B\Z*&T-te< 
Tt><t<. 'J>^-VI41 2 eBttf^ttttSiifgAJ 
feS. r^ttltl 'J >i/^"VI4l 2 6 BlCtt}*)£n*: 

®!j^S:x>i?>i 5 o t^E-^MG2tcor^e»mDaa 

[0 10 1) ^1Z. *^C0^2CO^fiSJtC-pt^Tltt^ 
-T£. ^2^«. ^l|^i£0ii<»:BSI^-cOA-H^i7 
^JBg^dAS^. 02 OlC^-ri^lZ. XlJklKM&Jt 
-tT. X>i/> 1 5 0 ICggffl^-f 5 >^5E««5 1 5 3 

ff-r-SjaSCOF^fc^toTU-g). A— K^jcT 

^BKcofflaiCCJ^T, 02 0£#!£L,Ti8i3rr-5. 
[0 1 0 2] P3K3"f 5>^M^«l.l 5 3«. X>>* 
> 1 5 0 co©^ 15 0a (Dfflfflf-I 5 >^&HIStS 

fecor-so. ^oymmum^m 2 nzm?. mis. © 

5 0 aB®g*i,->t7h2 4 OlC5fOW»t 
^.nfc*AICiO§aEflL. fif»A*;i/-^l 5 0 blifit^* 
Axt7h2 4 4KIfc0ttl*£tt*:#Al;:«fc9&8lfl-r-g> 



(16) 



imms 2 1 6589f 



50 b^I>v> 1 5 OWtel^lCfSU^'f 5> 

• M5>^-^t24 2,!:M* 
A->t7 h 2 4 4IC^$nfcSfm*A->-v7h • 
5>^ • #^2 4 6«^"f 5>y^;Wh2 4 8ICJ;0^ 
7 b 1 5 6<ta^$tlT^S. d^LfcS^ 

©jgjiSlCjnx.. §8^^-f 5>^SJ3E««1 5 3ICIJ. & 
g*A->V7 h • 5>^' 3^2 4 2i®g*Ay 
t.7h2 4 0tll «&JET-f^«)-r-5VVTy-U-2 5 
O^LTlS^SnTiJO. VVT7-U-2 5 OJCte 
Xt>1&l£V>MWVV7-C$>Z> O C V 2 5 4 tfa&t} £>*Vf 
VVT7- U— 2 5 0©F*ggB«C<Dj4)EJC«t0tS 

■fimzteWizimtivimyd* v > 2 5 2 ©as^ta-e-t?** 

SSntOS. fc*3, VVT7-U-2 5 OICA^J^n 
5}4fflJX>y>*-fM>72 5 6IC«fc9f&i&£tl 
-5. 

[0 10 3] ^-SPHfl^-f 5>^M^«1 5 3©ff 
WiW-MWA<0'MK>X$>^>. EFIECU170Bl>y 
> 1 5 0 ©SSt«c5E«Cl£:i;TA;i/y©||H^-r 5 
*fc£U OCV2 5 4 0BBBH*ia»-r*WIII«<»tlH*' 
CfflSl. VVT^— U-2 5 0fcA*Sn«tt 

jia^ffcu "j^trx h>2 5 2^tt7j(^i^ift-r^o 

pj^hf^ h>2 5 2«CtStt»C«L^«e>73lpJ!l^^T 

5 2©H]$Et>±i;> Pj^t^ h>2 5 2lr^$nTl'> 
•SK^UbAv'-f 7h240 iE^A->t7 h - ^-f 5 

T. K^WU^l 5 0 a©§Jll8:$"f 5>^£^ffc£-&-5 

#-5. fr*5. C©PJ-C«±ieVVT^- 'J-2 5 Ote© 
g*Axt7 h2 4 Offid(C0D^IStTT*5D. Sf^*A-> 
t7h244 KtiStf TU&Ufc:*. WJ^—fU y 

[0 10 4] *JC. ^2*i£0iJlC*il7SS!l^Sl 8 0 

<o%miz-?^Tt&w?2>. 02211 &2mmw\z&vt 

m<DfefiV$Z&rty : T x } 1 9 4©a^fiSOCf«tt**^ 
X>>?>1 5 0«C**^tl-5K*^e>J,TX>v?>l 5 
0£i9itT3<h©#JBffat£t£*X. EFIECU170IC 

©@£?h;i^STG£, f§STGo 1 dCBbt-rsftr 
g UT7 7S3 0 0) » §l#Ttf hMSTGmnJ 
w^-r-SfilS Uf-y7S 3 0 5) > 43<£ZJ%g;LMS 

(ommmmmn t gSrisjrr^a&g (^f^7S3i 

0) tftUo. Z\Z\-U. 5l£Tlf h^STGmnll 



02 3lC^-r-SJ;p«C, U>4^-\-G&l 2 6©E]ggc 
Nr, Hl*.*iilctt£LT^J&IS£$nfcM^<i5.£>. gg 
SSfiSJTtt. 0 2 SlC^UfcW^SrT-^ROM 1 9 0 brt 
IIie®LT43^. U>^-\Tf4l 2 6<DlHjf£ifcN r 
UT. 5l#Wh;U^STGmn^iS^-r-S©T'*-5„ 
SI#Ttf N^STGmnifl jKf^StaWlLStlfc 
X>->'> 1 5 0C0[HlggC<£5l€Ttf-5^cJ6t3^E-^MG 
1 ft<fX&6!)IC*V »J 7fS 12 7, Iff^Tte^ 7 >i7 is* 

7 h l 5 6izmnT2> h;i^-e££. /«c*t5as 

^PsIfSI.. dtltt. 02 4ICCSJ^-rSJ:^»C. >J>y 
^ttl 2 6CDlEieg:NrlC^i;T/hS7U(UC^$n 
U >^-V¥fi 12 6 ©0I5&N r «. *3^{C^L 
T^-5Cl<t:^e>> *^#'h£v>«£&3:L&S©$!iJSi$ 
Famntg^tailcLT. h;i^Jg : frfiI£{£i>rr-5 

■5*^1?$) -5. ffllBHmn t g©&Ufctn>TH Bfl 

[0105] z\ti*><Dmm%.<Dm%.&ntji-3ti'&. # 

IC, ^frld^i£LTl^A-'S^©*iJ»r$:fT^:p 
77S3 2 0) . ^ttltll 3L>i?>&±mfflffllZ& 

T-te. X>5?>1 5 oic^-rs^ws^wffih^jg^^ 

ntM3 0 Omsec^aabfc^tl^^^fiJST-r* 

^"SW©f?±*^^^nTfc. x>>?>i so© 

tB73 hfr9tfm.*>lZ&T-r%>iiiHB.*>tS.WC. 3 0 0 
msec©^^^^. X>i?>l 5 0d'J©ai7j h;P^^56 
*!C^t)tl^)ST^f-P©TfeS. 7i*3> X>v?>l 5 0 
«. C©K(r, EF I ECU1 7 0©Jg^^S»7T. M 
^*->h«c3l^^^. Pflga^-f 5>^M«»ll 5 3* 

BtttiOtt. ^1CX>-^>1 5 0SrSift-r-SSS©ft^f 

t>T«f»Jtttt*ltf. ■^-tl^TJlO. X>-^> 1 5 0©5HeJ 
e»<!:S^I5ieat©(llllcS^<P I DMH&tttti 
L. X>>?>1 5 0©lElgSS:^«J#-r-5 Uf -y7S 3 

3 0) . 

[0106)ffi*. ^^1^3rLTi30. X>i^>© 

X>>?>1 5 0©[e]itegNeA^£MNkn£U:T-;&2) 
^S^©W®r^ff^£P Ufy7S3 4 0) . r©WEW 
l:ffil>5f^lN k n«. X>i?>©PPih^$<J?5P75^ff 
$tl^i-<hlC«t 0. X>v ! >l 5 0©lElGgcN e^(£T 

£0. *H;&S0iJT'H. f*>PT-«20 Orpm, 



Tr^U— 2 5 0 r pm, ^fT^T^U— 
>U*> 3 5 0 r pmtlO«t5l:^TU§. dtl^CO 
QKERtt. 56JR®iHWlC*5t>T. X>>?> 1 5 0 (Dlslfe 
ftfc 7 >jfiszL— ht>m£. J: 3 IC^JSP pJggTilEie 

[0 10 7] x>y>!3lERNej^jefflNkn «fcD* 

>s?>ige»£(fi»T*ffla**fT^s Uf7^s 3 

5 0) • JHWMMCtWTtt. &T0 2 5£/8^T§¥L 
<Ift^-r^o Cd-Cti, x>^>f?itP*IMI9£#<B3S¥ 

MJaS^^ffT^ d £T\ X>^> 1 5 OOtelfkftNe 
tt, ^K^TTS*. X>>>> 1 5 0<D[HliEftNejW£ 
TU Fft^NknSrTlelS^ AlZ^ftcDB^ 
STG^(5ff0 <h^:oTt^^S^C0WWS:fT^P 
f 7 yS 3 6 0) . S^h^STG^IftfMO^&o 
TH&ttfttf. X>>*> 1 5 0<DtE]ifcft7^>^7>^S'.^.— 
h^S(D£teltT£fc#<2Mg Uf7^S3 7 0) £: 

[0 1 0 8] cne>0^^tlCDM31 Ufy7S 3 3 
0, S 3 5 0-S 3 7 0) <D^t>. ±TPS<Z>#- KflttS 
Uf7^S 3 8 0) fefrttt*. ±fB<Dja^-T 

Irfctt g g h i'/ i7 S T G <!: LTIS^t SIS (TsTvZ? 
S 3 9 0) irffU^ ?>£»7f ±Tf&<D 

MG 1 ^ft/l^iifnTt^ct), AyfU 1 

-rsjasTi&s. 

[0 10 9] &l±lttB>gLfcM^^iiOi§LSff-rsct 
lC<fc0> *3K»IC». ^<0^z>\ZX.>V>l 5 0<DEI(g 
ftlifWWSn*. ST, x>->*>1 5 0^cDMft{ft*Sa* 
f?lt$nT^e>3 0 0msec^Mja*rSST(iS^OP 1 

i/)iff&hn Ur^yS3 2 0, S3 3 0), 3 0 0 

MG 1 ^bX>y> l 5 0(Dai^jf4T»S^^>^ 

7 h i 5 6^«c®e*ipji:^*rS]^h;u57^iraL. 

X>>>>1 5 O<D0e»€:H)fS<0«3SflWt5HT<£»?- 
S. ;i<Dtl^£0 2 7(D^AU:^L;t. I>y>15 
OOlHllHftNe^^fiiNknSTST-rst, HUl>— 

£ Uf7yS3 2 0, S 34 0. S3 6 0, S37 
0) o Bfl^;W*<D:fc**ttfl^**U 
(cfiOl^iSoXo CKDttff*. 02 l&mBlZTjkLtzo 
[0 110] AIL Xfy^S 3 5 0(Dg§Jl/-y$tJfflJC0 



(17) *31*Sfl3 2 1 6 5 8 9^ 



Ufy^S 351) • **S^fT^-C 
SS^JB^ttSi:. X>^>f?itP§$flffllT^«Lfc^ 

WSTGmn<!:^l^ &£LfflEl£fr&-DT, (5 

3 5 2). £<Z)it£CDfc:£LP#rate. ^*<ca^*CT 
Ig^Lfcja^PfWnm t g^ffl^S (0 2 2 7f7.ys . 
3 1 O*>cktf02 4#{&) o &£L$aS<hte, ft^fWc 

w\^T*fT$nssasiz<i:t)*^i-s.s^(-«, aft 
6gg<hLTt^. x>^> i 5 o^mjv—ymmz^ 

12, -^n^T'CDP I Dffiff (02 2Xr^yS 3 3 0) 

^t^din x>f/>f?jh^jpjwAofcia^oe 

Sh;i/^^i^^0 5I^Tlf hWSTGmnWSO 
Tt^<. 0 2 3irS*^^T^LfcBI#Ttf h;Pi7S 
TGmnlC[S]d^T{gCOS^h;U^ t t g (ZXfiS:^* IC 
^LTff< C^JC&So L4a3a<oaLa«fMnm t 

3MSt*»£8K>ftM;:. EOSSh;^ t tgll 5!#T 
If h ;U £ S T G m n \Z m~3 t >TfT < £ £ \Z /«£ Z> 0 

[0 111] ififfitf&**-e2o2>tm\gii£tltcm 
^\z\t Ufy^S3 5 1) , mmz&KtU&Ummo 

HJSffJTttl 2 8msec) LJfflSSrfTfc 
Z> UT7/S 3 5 3) « fiU ff^^OCl^ST 
te, #*;:jSi;T36«>*3l*TWr hMSTGmnl:« 
AT, @>£W&3l#Tlf \Z h;^d7 s 
t g k g£iOAfc{g£/Bl>£/£-C, ^fT^fc^LJiS 
Ur7yS3 5 2) tffiai/Tt^. ^fyyS3 5 
3Tte, SSECD@^f Ml/^STGo (-14 + 

s t gkg) -STGo 1 di:<DF B lT*ft^LS&S$:fT^ 
9tt^o ^fT^CDii^lr^, X>S^> 1 5 0&±m<D 
h')V9isay9\t+ 2&£mzU*>Ul*<D\Z#l,X* W 

/cCLT, X>>?> 1 5 0 ^rf?jtT^Scte)lCLT^SCD 
TSSo #ils t gkg^gCD^?itCO^T^5E 

[oi i2) frfrz>mm&ffi7£<D'f>&— sviT'mo& 

STGmni:ifi^^Tff<o {gcoBSMl^t t gA^ 
5I^Ttf hMSTGmnC- gC"rs<h, *:<D'&\$* =£ 



(18) 



3 2 1 65 8 9^ 



[0 113] ^©^ff^W&^LMg&t^tef?** 

<du * Lsaa * ff & -3 a. & tc 2 l t c » * 

®I>y> 1 5 0©[sIgg:Ne75<4 0 0 r pmJtTT* 
0, 

®fffis t gkg£££:H#rUTl>/«t^ (Xstg# 
1) 

m*>nut>T tnextj tctsitr. s. 
a&T-r-s. (ts*> cw3^^±T^5i:-r«.«^ic3icn 

S 3 5 5) . 

[0 114] [5I$£M3£gANli. gaieKelg^^aiUfc 

lr>-£>. ^UliSfisJTte. lellEgcNe©&tiUa#«;il 6msec 

6ffi-4 4©iSfflKAoT<^3a>§^£;fcK£M-f 5 
Ufy7S3 5 6) . IhJGM^AN^ COllrt 

4 «tt)^#V><i:^J»r^nfc^^tt. <K©#g«i t s t g 
£<! 1 fc*ttMi>-r-55ttSS-fT^£H 3 5 

7) . 0e^ji«AN*^- 5 4<t0/h^^S^-Jr«, 
{RCO^m. t s t gSrttlfc'tfifSn^S^g^frfc? 
Ury7S 3 5 8) . EPS. H 2 7 E^AtC^t-ax 

^•T-5IS©^Sffis t g kglrS^^-tt^fc*. <K© 
#^fitt s t gS:li«T-5»T&-5. M5S©I<J£*</h£ 

ZTS 3 5 3lC*5tt3 ( (- 1 4 + s t g kg) — S TG 
old}) G9*e*Hfi£;fc£<L (ft^te-) . MS©® 
£d**#l:mi£*&*ffil£/h£< LT^5. x 
>> J >f?lh^tCi5^SX>v f > 15 0 ffl@gaN e ©{£ 
T©#J£te. ¥%fflffl\Z£9miEUmm (-5 4Nra/ 
1 6msec^£-4 4Nm/l 6msec) KHg^ns. 
[0 115] fc43. fiCfllt s t gti. ^tb&lbfc 

±.Tmmu?uzx2>£5ti-Fmm$:nts.<<K 11:. # 

gSff/«£ofcClt*St77yx s t g ICM l^tyh 

-r&#ui£fT&-5 Ut^t's 3 5 9) . ua. z. it 

#gis t gkg£i£&sS::gL&t>T\ Soffit s 
t g£IS£LTt->5©te. dCo;W-5 1 >A^03gLSIfT 

■VSb*. ^S^nfc^Sfils t gkgll &|hI©X>:x 



[oi i6] &.±m.mLrzmji-zfmw&m)i-^> 
a. x>v?> i 5 o^wmm&fimjkztiTfrz 3 0 

0 msecA^ia Lta&mft 2*. f?*+*^ff +^T'«^ 

k^t-^mg ia-^ttiin^ns mi^ (h;i/i7<Dff^n 

v-f^-^. W%liitl$&<D!sl&.J5faii\ZmJ5mizmt>2>h- 
»Ne1fiMjfli.L (0 2 7 BAB A) , lEje»^4 OOr p 

[0 1 17] X>v»l SOfflBgltNe^lML, 

T7yS 3 7 0) ft*£ff£*l«. d©7>y->3.— bm 

t tg = STGotd+2 [Nm] 
lcfl£t>. &<DmmV)Vi; t t g£3fc#5Mil£fT&-p 
Uf7^S 3 7 1). ifclC. t 
t g^(l-2^T^S^W*iJ»r$:ff&V> Ufy^S 3 
7 2), t t g>-2&£«. {RCDBShJV^ t t g <£ 
fit- 2 IIIS^-r-5*!lS=&^«f5 Uf77"S3 7 3). 
EUS. 7T7^S3 7 2, S 3 7 3©5aS{CiO, lg© 
SBr-JWjrt t g£M-2£JtfB<tLT;tf-KLT^-2> 

[oil 8] frfr%mm&mfr?z>zLii\z&r)* ^-n$ 

TX>v>>1 5 0©ffi*«l©le]i|£&Ne£{B;^-5<t5 
l:fffflLTUtN^©^f$ll -2 [Nm] 
^tt/^ISHl?. )ffii»:/h^< <5©B^h;U2M tg 

S:±iClc€£l^MLTff<C:<OjBlSlc«fcD> X>-J/> 1 
5 otDffl^tt^S^-rs^rpUcSiUTiifch^^©^:^ 
£ «. #J9 ji^ffiSO'T A;Pt?*S 8msec«(C 2 

[Nm] «fi$i;, ^izmo\zmzs^xn< m 

2 7EF B 1B#Bg) . 

[0 1 19] ±te©X5ry^S 3 7 2$>^ii^yZf 
S 3 7 3 ©$&S©&, X>>>> 15 0 ©lelgScN e.*«4 
0 r pm*Slif«t^T«'^^^©*iJ»rS:fTf«£'5 
7^S 3 7 4) . X>i?> 1 5 0©lH]fK3&N ea*4 O r 
pm^tTkrjTl^nif. =Lli^X>->-> 1 5 OCDiB* 

(DB^hJUi' t t gUffiOSr^-r-SjaS^fT^fP (X 
^ y^S 3 7 5). 

[0 12 0] "tV^ ^3*<flcHUTV»-5A^SA><D*J 
»i^?ff«t^ UT77S3 7 6) . #:#3 7W>Ea:LTV> 

©^2m«^S#/«t£nT0>-5 (Xs t g=l) 

±fB<0^^3 7»^3rUTt^«tttntJ. TN 

extj iztettT. *;w-^>*-H.^T-rs. to*. 



(19) 



tSSfSS 3 2 1 6 5 8 9§ 



^gMSTGkg^LTsSST^SttS (7x7^3 7 
7) ^m^y^ifX s t gSfiOICUty b?Z> 

[0 12 1] dOig^ CKD7>yi>^-hESitjaS^ 

(tTflSM^n, IsieftNe*t4 0 r pm*itft§t, 
MO <h^n^o X>>?>1 5 OcDEgSNe 

[0 12 2] Ut±UJ0JLfem2*S£0iJ^ctn^ 

( 1 ) x>>>> i 5 o ©»ct»^^#s###«ET 

Z>m\*. P I D$!lW^<fc DX>y>l 5 0 <£)[eI$z;ifcN e 

(2) x>s»i 5O0!)SC«ttflrr^€rs^a:<3b: 

EF I ECU1 7 0l:«t0X>y>l 5 0 
's>&m&mt6&ff±l** 3 0 OmsecAfftiBLfett. HUP 

— y^jp^cto. X>:/> 1 5 ocom^$4T^^>^^> 

jr**? h 1 5 6£tt*2nfc**U7«ll 2 7\Z. * 
— ^MGllCttK Eie*lPl4:ttiS!rRl€roh;H^*lHlA 
Z<Dm* X>5^>1 5 OOElGRNeOBaisHEft 
(0) tOdllicS^^T^-^MG 

UXATB«h;^ftft)6t*. ±E*««TB, 02 
7iC^f<tP^> mffi<D«^TB«h 

fc. gj2 7 (I^LfcJ:3(I> 0fe£ft££tt;£ftcE>h;i, 

[0 12 3] (3) ^E-^MGllCiOHefttaS©* 
ftc: MU^£ttint"£> 9 > X>y>150©ai 

5 0 r pm/1 6msec) TiSTLTfT<. Cl^igilS 

7hl 56i*tU7ttl27l:, toUOftffi&ftUS 

[0 12 4] (4) X>v> 1 5 O<O0e»A«, Efi^lel 
IHSC (**JS«Ttt4 0 0 r pm) SrTEIo&PSlCtt, 

[0 1 2 5] (5) 3SK1X>S*> 1 5 OCDtijeSiNe^ 
gTl, m^fflNkn (HiS£fi»JTtt2 0 0 r pmftUL 



3 5 0 r pm) 4fili^^MG 1 ted: 

D tttt LTt»« h £ t»f ftOM^Td 0 left 
WTI«L» X>;x>l 5 0Om*Wia)I3GRNe*«tt 
OUT. W*>* >5>'?yt7>15 6^ifi@KLa^ 

•toteswrso ^^>5^>^^ h 1 5 6iiaeiaiELft 

S^XSEflHBl 5 3-Cli^5->^^^7 h 15 6 

"awasHcr* ta« d*;> tto fc«**te*a»^«« 
$>Qmz>. x>>?> i 5 ocDmesc*^ 

«2&/h3<U 3EI34 0 r pm€:TlHintfftjElPh;i/i7 
£{§0 £ ??>i7is*Z7 hi 5 6<D&\sltZi$:mmz 

[0 12 6] (6) £<0tt»fc*ff-r«R<D««»P£ 
Sot^^INknH *(PbWP*+T&tttf 2 0 
0 r pm. *ff tT^U— ***3j-^"e*tl«2 5 0 r p 
m. ^ff*T*>tJyu— **«*>-C»n« 3 5 0 r pm 
icisssn-cus. LWbt, X>y>15 0<oaS* 

a&*lrfcB8fr&-3 i \ X>v?>l 5 0cO[EieRS:AA— X 
\ZM 0 KlflHtTMWr* £ t *. 

[ 0 1 2 7] jS 1 • ^2^IJ£^J(7)»^ai*^@l 1 0^3 
«ftf-tO)ffi»«T?»4. FRS!»*V^ttFFffi!<0 2ttl8» 

[BA^Sl 1 OCtc^fct^lc, 4fS|g»jco*:f^lCjSffl 

2 eice^LTt^fc^— ^MG2*U>y^ttl 2 6 

-^MG 2 £ £oT&tlflS4)aMtfe 117, 119 €rffi 
WfTS. — U>y^«*i 2 6 IdMAKtU^rir 1 2 

s^cfctfSMjfilS^i l i^uxf>r77^>yt 
1 1 4 ize^SttTMttffoHgMft 116. 11 

fc0 7»SVi«02 2(DX>v?>f?jhSdffllJP— ^>*H 

[0 12 8] ^ftfiMOKrtffift&Bl 1 OTWu ^ — 9 
UG 1 ^^Zf'e—^MG 2 \ZPUm (*y\©HJ^ ;Perm 
anent Magnet type) HJBtt»tt£ffit*fc*<. IsI^Wiff 

fc, VRJg (pf^U^47^>X^ ; Variable Reluctanc 
e type) [^Wmifttt^ A'-XT^E-^^ iSSSmift^ 
*\ 8t««Mt8^>. jB««*-^^ 7r-yyt-^ft 

[0129] S^c. X%0yo>MAffl^SB 1 1 0 Ttt* 
*li5j:lX»2a)»li!iig»l 9 1. 192d:LTh7> 
*J7*9< >/t— ^Srffll^A^ -e^ftkll. I GBT (16 
»y— h/t-f ^ : Er— H b^>iy^9 ; Insulated Ga 
te Bipolar mode Transistor) 9^*+ -fr^f U X 

^-f>/^-^^, tgJEPWM (/^JUA*s^lS ; PulseWid 



th Modulation) -f >A— 7j^8m'>a'— 9 m 

[0130] £ Ay^'J 1 9 4 <h LTtt, P b A 

^x'J. NiMHAyf'J. L i A-yx'J&<h*£ffll>£> 
d -a**. AyrU 1 9 4 ICttAT^-V Ay^£ 

[0 13 1] ^#j©iiWjtb7jgMi i ot*«. x>-^ 

> 1 5 0CD^7>^->V7 h 1 5 6 £y>A 1 5 7*5«t 
U^^'J^l 2 O^LT^-^MG ltcS^ 
L» I>i?> 15 0 ©31$££f?ifcL;teSI::. X>S?> 1 
5 OCDIsje&Nero^bSr^-^MG lii^^^'J 
2 O^^-LThJl'^^ai^-rSiitiOllSL 

fc*i. 02 9ic{Kj^T-5a:^0ij©iJi*ai^SM3 i o «fc 

NP^^Ht- ^MGCOIsISIfiRSICiSS^L. X 
>>?>E G(D^gf?itcDfSOX>^>E G©[HieaN e 

C0>J:3&#lJE£:?'fc. *JS0iJW»*aj*SM 1 1 0*^ 

Kw^jswett. t-^MG i , MG2ii ^-rnfc»i 

73©^ 0 Si 9 £fr U v $&\z*i Lxmmttez «k 5 Kit u 
fed*. ^t^^LT^t 5riBtIT*0. »Mj© 

[0 13 2] JW±. #fgBJ©*^©^SHZ^UTIKBJ!L 

©-m&<. mtf. ^^©i^aiTjSiiSrjiaae, flft 

[0Df©fBS¥fcia9» 

[01] *^Bj<o-*JSg3JtLT©Ift^ai*^Bl 1 0 
[0 2] Hi£0iJ©Ei!)7JfcB*git 1 1 Oomm&ffifSL&TF. 

•tstmmx'&z. 

im 3 j mmmoymtnatimm. 1 1 o ^la^i&^vpf 
[04] *jse«j©i*^tii*ss 1 1 o (DWiftWM&mn 

[0 5] ^eyic&ttS^^'J^i'l 2 OlcS^S£ 

^fc3$4©iHigsc<t h;ui'©Bg^S:^-r^0T^s. 
[0 6] sugjfijicfett-sy^^^'J^iri 2 0izt&&£ 

[0 7] HS£0iJ©^PgMl 8 0JC«t0Hff$n-5X> 
-5. 

[08] i"fAA^>^TCiX>y>l 5 0©@«IeI 
[0 9] £%ffl0IMffl&B 1 8 OtCtO^lff 



(20) 2 1 6 5 8 9^ 



[010] U >^-Vtt 1 2 6 ©IeHS&N r iTi'tJl' 
^Myy 3 >APi hJl^fTOttT r * <fc©R|ffc£ 
«aj^-r^lffi^0TS5. 

[011] 8 0©3?»CPUi 9 OICkD* 

[012] f&fflgM 1 8 0 ©f&lPC P U 1 9 0 K«k 0* 
fi : $tl-5 ; E-5'MG2©$!lP;l'— f >S;{f3St'57D- 

[013] 1 7 OI>iJ>(?iKiik-f >A^*TSI 
?T S n 0 -T? & 5 . 

[014] X>v^>f?ih©lPJU— ^>©X^->yS 1 0 

#©*IS0TfeS. 

[015] X>-^> 1 5 0 ©EJfegcN e ^KlfiN r e f 
«TK&ofc££©#|£0Ti&£>. 

[016] X>v?> 150 ©EeScN e tt-i'MG 1 

© h;w^Tm i <D%;<t<Dm : f-&&m-?2>mwmx'&2>. 

[017] &mM<DX>i?>&lkMW)U-?->&m7F.-T 

[018] &M&}<Dmtjmi>mw. 1 1 o A©«p§8tj5££ 
t0i9] ^mmwrntimtimwi 1 ob©«bs^js)e* 

[02 0] ^2*^J©Ki*tB^®©8lBS^^r 
[021] mm^-i 5 >tf 1 5 3 ©8tj£0iJ£0iJ 

[022] f&2n&m<D^>z;>&}kv%mwmm)i>-?- 

[023] §I^Ttf hMST Gmn fclpo^Kg^T 
[02 4] &SLSaS©5aaNfP B 1mn t gS:#j£lcS^ 
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